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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a progressive addition lens(PAL) with 
decreased undesirable astigmatism compared to conventional lenses and to 
provide a method for designing and producing the lens. 

SOLUTION: The progressive lens with decreased undesirable astigmatism is obtd. 
by combining a progressive addition surface and a regressive surface. The 
undesirable astigmatism of the progressive addition surface and the undesirable 
astigmatism of the regressive surface act to compensate with each other. 
Therefore, the obtd. lens has the decreased undesirable astigmatism compared to 
lenses by conventional techniques having the corresponding refraction add 
power. 
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im%% 1 1 i oBLtornTV •/ i/-ftmmt i o 

] 1 O^LbOTDTV y v-rWlnffit 1 0 
I3Lt£> 'J TV y j'THk *ffitt:W&V yXizti^X » 
fiarn/i/ y ^yftJnfflfc itf y TV -/ ^^ffl^®^ 

LT OS z t tmwit &hbmv yx. 

[fft£Jl 3 ] 1 ^JjLbOTuTV y ^Xftflnffik 1 o 

ja±tf>y tv •/ ^yffik ^^i-JtBSMu yxtij^T. 

roE 1 ^KLLOTo TV >y yfHnMi V7Vrf4y 

cofeco-c^o, i5fEioja±^y^'/^^ffl{i^— k 

[lft£JS4 ] 1 ooroTV >y vT'ftJnffii: 1 
^U yv-yfflfc^iitJtlUiUyXKtJV^T. fiETO 

TV -/ is7fflmis it/y TV -/ S'TWOSttrfflV— 

[f££>f 5 ] 1 0<7D7"OTV y ^Xfj-jD® k 1 O<0 ij 

TV^yftlmffiJiV^r-TlM y<Dfccre&*K rata 

y tv «y ^-yffi<±A- Hxif 4 y^torfcs c:k£l# 

©k-rsre^yx. 

a) ^^kkl^yTVy^yBk^SKktl-? 
«)7n/I/ -y ^Xfttniffl£ M^-SXS k . 

b) Iga) vtKro^V y 

[0001] 
[0002] 

[«!*«0g»] #Iffi£ME^Sfc«><0TOVyX<7H£ 

Xl^V 'V i/ytfMVyX (progressive addition lense 

s : ar rpALj k<^ ) Kt'cozmMjUuyxim 

»C l^yXcOflffitya^l-y^y (IRiiW) fc3&ffc 

vyxcoDflEttt, Wimnx^i. is>xmm%(vi$j!m 

H^ttiEi-&^«>(7)m(cylindrical) JgUntK feitf 

[0003] PAUi. zam^^Ha^^if^* 



2) ^2000-249992 

2 

oTJ1>fi±a4U^fc«>t*6. IfrLtett*. PAL 

xcoissav- y te i tf +s«y- v owm iz&m t . 

v yx<ffiiiWmttW] fc{ jsrffl %T&m& LtiWck 

mzmth. 

[0004] ^3ra^AJRHSrfi«Li d k LXWL& 
<<7)h-yxmWI&>-L>tifi:. L**U iia&«#»<o 
10 ^^^PAL^fcioTM^a*o&h$&«iW>* 

qmateisbtzm&tLxffinx'ZK^iiX'bz. tti 

#->T. ^ra^^iRH5r®«-ri. PAL 

[0005] 

tmisyX (PAL) 5r^>Wc-5-i0^tt>J:t^St*^ 
a^r*>n&S!3l5tt»OPALi:Jt^Jt^-fc:, it*«y 

Kmyi'visT'imuyx (pad ^r^vtc-?-^ 

[0006] ^:*>. *^HB<oaW<0>t«>fc. 

jUj (channel ) k»4, gffl^<7DK#'M^V->':fc&)!T 

^rSy-w^lBL, i^MS^-t*«jo. 7 5^r 

h 'J JaiKO^fM^#^JRH*«*V ^» (corridor 
of vision)*^-). &tl rpyXj ktt. KMWyX, 

30 ny^r-wyx. BSrt^yX^^trft^ c:ti^>fcUi 

[0007] 

*5KB<4 , to y ^yft&nB k y ?v -/ >-y® t ?r 
^ k t<t o ^mwmm^mi tstro 

T'l^ y i/7'l'yX$:ffii$X% h t \^oWL£Mr3< i>cr> 

x-hh. Lfztfr>x*m\fn~mmmx'\t. ioia± 

OT'n^V.y^yftlinffik loJJLhcoy^-y^yBk 

40 ffi k i otu:«o y TV »/ ^yn* 1 ^*®wtc«^$ 

V-yX. i^iloJSLhcoroT'l'-yvyftSnffik lo 

bll«o y t'W' -y j^yffl<7)^*^fii«$*t§ p yx*«sflt 

$tL-& . 7n/U y ^yfttaffik 'J TV «y S^Xfii<0#ffi 

{iJSJffHjn^^WL, vyx^«c«oJgjfftini^-r^r*>^ 

ftUUgflf (add power) liro TV y y rfWnM«0S*f 

[0008] r7"nT"W'y vyftJDfflj (progressive a 
ddition surface : #tC ^TU^V-v yTlj kt>V^ 
5) k«. 32r«y-y*5±tfi£Srt87'-y (-fSri?*) 

so ^rfcii^jS^rSras^^^) k, Z-ti^mr/- 
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y& J: i/fflr/- ytmfrhWzth mux uar/-> 
ansa* i/ yxoflwc* & ^{cji^r«v-ycoft mi 

[0009] r, J yV -y ^yffij (regressive surface) 

tut. asay-yfiiwesFsy-^ (-r^^st* 

*xr&r/-y*wm-z>®4r?&mj3^/-y t z 
&m%it «B£ wj . isTmitv yx 
<n{mxhh^\^wmr~y<r>m\mymr-y 

co&mi < , y yw y lyfWfiV yXvwmxb 

hms\iz\mm?r-y<?>mmmfiWf-ycr>m$i. 

*)>bZ^Zk&%m%tz&mZit£o. 

[0010] rjg JfftSld] J (dioptric add power) f: 

rny u y ^yftSnffi^JSJfftJidj t y y ••/ is-fmco 

WSx^Wi<mWfyXbh<7)X\ l> y^ »/ ^rB«7*n^ 

s. 

[ooii] Tuyv^^msmM^M^bh— go 

IgtWl^MiRl^t t 5 £ k 4>*iT v „ 

mmz. yyw^yffit^asr 

Tnywy^TTHfciko-afcgW&SHi: 
N-o®Hfci-3t^$ns. y^w 

[0 0 12] WrtfoT. >Fma^^JKJIOS^5«, 

Ktmmemm: *> o * y y w ^r^tm^-^h 
<r 1 1 i o . uyxn^mmmcr&ibco^ffiwziE&w. 
mmmtz. zvm&i. rtt^uy^ynrnrnko 

anh vyxff^^m^^m^^ixhcmiT^mm 

^y#3nffiij«fc^ y yv y ^-m^^ymnx^ 

er?mm:4lFfiM£t 'J y k y ^TW^^Bfa^^JR 
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[0013] ^M##£lB^ffi«£SI£-rS*:#> 

ro^p.y^rftJnffl^iojaJ:<^^iKiiS«tt 
y y^ y ^yffi60ja*rsy-yfc ±i^£frsv-y^^ 

m<o i ouLtcojfwa^^iRii^^tt y y v >y s^ya 

7V y is~?mmt 1 OjjLh^ y ^ <y Sriii. 

/^U'i'X. titJiioJjLhoTa^-y^yttJnffifc l 

^&±<7> y >y i'-Tmfrt>*'g.mzm$£tih v y 

o y ^i/ -/ ^ysg^*^«i*$ fis i' yxiz&^x . 
20 To^-/^yftanfflfcitfy^-/yXB«oa6rsy' 
-y. m&v-y&xvi-v^jwztiztim&Lx 

[oo 14] 188W7)VyXiiZ&\\x . 70/1/7^/ 

ftsnffit y ^ >y ^yffi«^yx<oei®afe»iiHMt=fc 
->-ci<. h&wtzixhamtttMmnfaizmttL 

nfli^yxffiSrjg^rs,, ^t>. ro^-y^yfHjnffik 

y^ y^yffi5rl-?iy±fflV^Tt>«fcV^ #ffl$lo 
30 ZittfflV^^ffiLU. 

[0015] *fKBtt5v^T^^rn^v >y vyftin 

hrlf-f yWvMtiTiyX^Zktf^mgtzgmZti}: 

b^x^^tvkmthv-yizTmmtttmmtfm 
fcti. m^v-y<nm&\izzx^wj3mw£m: 
^mm^mmtu yxcoimmjK^miz^-t^ 

[00 1 6] *%m?>VyXtiZii\.vc . 70/1/7^7* 

j^yftftnffl fc i obuko y y ^ »/ ^ystt u y 

X, 4 l o£lt«7n/i/ •«/ y yftSnffi k l oiy± 

co y y v »/ vyffl*^*swfc««$nsiSMu- >x. 

so tmt i ^jjLt^yDyu -/ ^yfttoffifc 1 oia±<o y 



&±<7)7ti7Vv x7ft&nffiii7 y bxlJM ycoi> <r>x 
<r>x*h&zt*mWLt^hvyXifim;i$tih> J: Off 

[oo 1 7) ^mcouyxiz^x^m^mar^ 

3miB»(ray tracing) V7 h^xTJffli vCMft^ff 
[0 0 181 Tv7Uvi/7imm&£XfV7l'vi'X 

m<nm$rimtti^<?)^lzgrJ^xmSiZtiZ> o W 

[0019] ^mnzm^hti^a^u>y^ynism 
&mftimxtezii?ti%m\,z&+ o.oi ^tr h u 

(D) OOv^ThU (D) . jfiL<{± 

ft+i. oos**thj (D) ooi^r 

(D) . 2t>tZlfr£l,<im+2. OO^THJ 
(D)^^»+4. OO^rhU (D ) X'h^XX 

£»-o. oi^thj (d) oo^ 

THJ (D) . »*L<{±!?;-0. 2 5y*ny 
(D ) 7?>^>-3. OOv^ThU (D) . 
L<ti£>-0. SOa^tTh'J (D) Pj^;-2. 00 
S^TMJ (D) T'J)^TJ:V\ 

[0020] *%^^yx<i. wnisyxcrm&izm 
zbizuyxa. mi £\syx*vXT4y7 (&m 
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. mm** at i y?. ztit><m 
J: o (drains, £-f. V7uvisxm$:m-z>%& 

T\sy*-J±fohWt\syX*W£r?h. HCD^TU 

xt<v7 (&mm) m*&ts&ztit>izmt>%^8: 

10 ^•vx-r^y^iffS^atiOffoTiv^ 

*WSff8*5, 14 7, 5 8 5^. I^g§5, 17 
8, 800^-. 1*3355, 219, 497^. H3I5, 3 
16, 702^. RSI5, 358, 672^. N^5, 
480, 6 0 0^ mm5, 5 12, 3 71^. m 
5, 531, 940^. m&5, 702, 8 1 9^f. R 
®5, 7 9 3, 4 6 5^ (,Tix^co^:rt§5:##^ai: 

tn^six&ctat. mm**x 

w Ltztf x^micMbcommmTiz . 
20 i/XimuyxzmM^hmiTh^x. t 

i> 1 oct) y ?V * y ^^fflt ^5:< fc t> 1 Wn/l/ ^ 

uvisXffiz^xr i yf^&xmttt-r&iim. 
i£y±faxsa ) jb^x^c > fr^mmizmtiizti 

30 ^xffi^gst^Ti^ y ^ -ixCDwmtz*-? xf >r y? 
[0021] *mi\mT<m* %mth z-tizmz 

t>lztyt>i)HZ%;&1p^ ZtLt>tzmMZti&l><?)T&%: 



[0022] 



mm s#f uyxcr> 

mux nwi nmmifrj) 

BUS 

(D) (D) (D) 



OT^BOTARILUX COMFORT 

?x ziyyit-y mm) ) uyxcommim^com 
mizm-h^m^im^mm±u^)^m 1 

40 -To ^^l/yXli|i-*£7)y 7 hff ^ yora/v^y 

«i 

Wck SA SA SA#^ 

^^*RII ItMm #&atM Wk/ 

Iffi H ^ WiliiSDf 

(D) (D) (D) 



1 

2 
3 
4 



1.50 
2.00 
2.50 
3.00 



0.00 
0.00 
0.00 
0.00 



1.50 
2.00 
2.50 
3.00 



-1.75 
-2.24 
-2.80 
-3.36 



0.00 
0.00 
0.00 
0.00 



-1.75 
-2.24 
-2.80 
-3.36 



1.16 
1.12 
1.12 
1.12 
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[0023] msm 

5 



u^v^^rmmit. 6. oo^jrrhutos^v 

mti^L. miitWM+2. 50 : S*7hVTi) 
— tmoV Vis v isTffilt. 6. OOxjJ-TMJO 

®5«y-y<?Dft^fc . 7. ooy*rh'j«3ii 

S&trSy-VcOtt^fcfcWU JgtfftJldJtt- 1 • 0 
0 VT$>&. Z<miiBckV+ 1.50 

(D) (D) (D) 



*u ^^^^^(^rffiJS^tiO. oo^r 

h- »JTA 0 . f=Hni®*f**S 1.50 i?*7Y >JTh-> 

[0 024] 016^^8 
10 #fSHJMc:fafoT. +2. 00. +2. 50t>«tt^+3. 



(D) (D) 



5 2.50 -1.00 1.50 

6 3.00 -1.00 2.00 

7 3.50 -1.00 2.50 

[ 0 0 2 5 3 *%ffl<7># & UmffiffiftiMTco 

( 1 ) wmu>ximm\'>xTi>&zk&mt-t2> 
mmiwmcouyx. 

( 2 ) liffirn^l^ y i<-yfHn«3 XX/mMV Vis >/ >- 

yx. 

( 3 ) 15E 1 oJjLh<07*n^W -y ^yftJnHttV 7hf 

if y <r> i> <r>X'$> 0 s l?S l ojy_to y ?v >y ^yaii 

(4 ) mii^xt<oy^^uy^7ntsamiivy hf 
-r-f ^tOTi o . b*e i oja±<oy ?v ? i^fma 

ycohc?>-Ch&Zt2:mkt-t&Wt$i32 
msmwmvyx. 

( 5 ) msruru >y i^yftunffifc itxiyay >y ^ 
muyx. 

[0026] (6) ffiBTVT'l' yi/J'tmmitVyh 

-r-f yc»h<vTh&ztzmkt-r&m$&4mm<ow. 

&vyx. 

( 7 ) Mro/w -y >-y#infflfc itxtfiEy >y >- 

yffi<7)®^y-y. jEtray-^tJi^f-^^^'-e 
&i-yx. 



-2.33 1.50 
-2.70 1.50 
-3. 10 1. 50 

% (8)l5IEXgb){±(i)^<fct>lO60y^-y 
( i i ) W3&ZTV7 fc t> 1 -5(070/ 

V' -y ^yftSnffiS * xt i yr-t&JMt Off i> 

( 9 ) ffig%&7ls7 ^-AcOBOM^y /V y i/7mx 

h •? . itit^ri' 7 it - AwiHiffit:^ < fc i> l rwr 

xifv y i/ rmmifi^xr- 4 yyztih z t 
do) m£^-vxr 4 y^igfcL rniey /i' -/ ^y 

( 9 ) ffi»<o^rffi. 

(11) iaSSnixett. 1?IB^^< fc *> l -3*> 'J ^ 

•y ^yffiiJ llP|iSB^^< 1 1> 1 WOy'l/ -y i^Xft 

Snffi«o^fir«y-y. jfc^y-yfcitf?-**/^* 

40 6§m<7)U&. 
[0027] 

xiyv ••/ is ymm b y >y yTasdcwi^MK 

JRH^ML^yn/W'yyXWJnuyX ( PAL) * 

5 ^M^iatgwtMi-r^. 
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